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Preface to Volume I

This volume of A History of Satallite Reconnzissance is princicall

concerned with the Corona program, although it necessarily deals with

predecessor reconnaissance satellite activiries (Project Feedback, the
Advanced Reccennaissance System, Weapon System 1171, "Samos, "
"Sentry, ' and severzl other short-lived activities), with concurrent and

alternative programs (th: severzl Szamos E-series projects Arzen

Lanyard, and various Corona variznts), and with Successor programs

(chiefl}'ﬂ and - The Samos or WS lI7L programs, unca-

t——«

The preparation of this and other volumes of this histbry begar
ir 1963 at the suggestion‘ and under the initial direction of Mazjor Genersa
Robert =, Greer, then head of the West Coast activities of the Nationazal
Reconnzissance Office. It was carried on, though spasmodically rather

than at 2 steady pace, under the Sponsorship of his successors in ti

TOP
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post, chiefly Major General John L. Martin, Jr., Brigadier General
W. G. King, Major General Lew Allen, and Brigadier General Davic¢ D.

Bradburn. An early and constant supporter of the project was Colonel

Paul E. Worthman, whose association with overflight reconnaissance

u
s

extended from the original ballocn-lofted Genetrix cameras of 1C

through the U-2, Corona, Oxcart, and the many

g
8

lesser programs of the National Reccnnaissance Program, until his
retirement in 1969. A listing of the many other contributors to the
- :

history would occupy several pages. Their names appear 1n the citations

i

that follow each chapter, an inadegquate but neces sary acknowledgemen:

of advice, assistance, and informazation. I was from time to time

assisted in research and writing o‘i i formerly of
the Rand Corporation, and byl of Technology Service

Corporation; Marilyn Schoen of Technology Service Corporztion detectisad

and corrected a frighteningly iarge number of textual and substantive

errors that escaped my notice anc that of early reviewers. Notwith-
standing such assistance, I remain wholly responsible for whatever
errors oif omission or commissior that escaped the scrutiny of critics
and associates. I am also responsible for a textuzl structure whick
assumes the reader's familiarity with many aspects of the United

N

States space program that perhaps were memorable mostly to specialists
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and experts. This history is concerned with events that f{or the moszt

part have not been otherwise discussec in any continuing narrative.

The circumstances of its preparation did not allow for a full explanation
of peripheral events described in generzlly available publications.

Hac it been otherwise, these volumes might have been many times
bulkier and much less marked by assumptions of prior kﬁowledge. in

extenuation, I can but note that even Cibbon made such excuses.

ROBERT PE
March 1674

no time during the preparaticn of this volume was the author

—
v
N
-t

s
formally emolo‘ ed by or assigned to any element oI the National
Reconnaissance Ofiice or the Ceantrzl Intelligence Agency. DBetween
1962 and 1964 he was head of the Air Force History Office oI the Spacs
Sy tems Division, Air Force Systems Command, cperating in support
of the Directorate of Special Projects, Office of the Secretary ci the ,
Air Force, Space Systems, by virtue of a specizl arrangement between
that office and the Commander, Space Systems Division. From 160+

t { the Rand Corporatiecrn,

N

o 1971 he was 2 member of the Senicr Stafi o ol c
‘orking with the Directorate cf Special Projscts with the agreement

o %

{ the President of the corporation. From 1671 to 1973 he functioned
as a spe ecial consultant tc the Directorate und

that organization and Technology Service C
c 9

Czlifornia. Throughout the period from | to 1673, research anc
writing were performed on a pari-time basis, with frequent and some-
times lengthy gaps between periods of active work.)

o
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Foreword to Volume

Although largely concerned with Corona, this volume zlso includes

discussions of the origins of satellite reconnaissance and of the inter-

actions between the Corona program and various other of the overilight

o]

activities of the National Reconnaissance Program and its organizational

predecessors, including the Central Intelligence Agency.

wn

The antecedents of Corona and its adolescent years are treated
in Chapters I and II, respectively. Chapter III cpens with a cursory
review of Corona activities before 1961, but is mostly concerned with

the operations and subsequent evolution cf the Corona system through

its final mission in May 1972, Although thev are interrelated, each of

the three chapters can stand zlone,
Some matters of considerabls importance to Coronz are dealt

with inadeguately or not at all in this velume. Ezch omission of that
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because such issues generally involved far more than Coronz, their

treatment has mostly been relegated to Volume V. So with cover and

security matters; although some incidents and events directly relevant

Vit ' S
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to concealment of Corona program activity have been described in

£

this volume, those topics are not explicitly discussed. Suckh specialized
aspects of satellite reconnaissance operations as vulnerability, counter-
measures, and the exploitation of returned photography have also beer
considered only in passing. Techniczal matters like the carriage of
"'piggyback payloads, ' improvements in photochemistry and film, ac:

the development of reentry and recovery machinery have bean little

Some readers may wish to proceed directly to Chapter III, which
covers Corona matters from the time of first successful operation

to the end of the program. To ease that proces
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two specialized summaries, one.dezling with program nomenclature
(which proved in the end to be far more cornfusing than even the most

dedicated obscurer of program rezlitv could nave wanted), and the

1

- ot el : . v o ey - 10//
second with complexities of pregram structure and concuct to 1666,

2

after which they became much less confusing.

Nomenclature

Code names have been a fixture of the U.S. security system

since the mid-1930s, whén they were applied to contingency war plans.

They proliferated during World War II, achieving levels of faddishness

N 2881
17017-74"
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C ~ . ‘
not surpassed until the 1960s, when €very operation more complex

than fnoving bookcases from one office to another acquired some

exotic nickname. So many were the variants of O tion Bootstrap

and Project Forecast that the important nicknames and coces coulc

i e wi . ) rona mav b
scarcely be distinguished from th wholly frivolous. Coronz m v be

uniquely distinguished in that Trespect. It was never frivolous, anc

kS

in an activity that lasted more than 14 year

on
o

§, counting from concept

to final flight, the Corona System of 1972 continued to carry the name

first formally applied to its ancestor of 1957, 1

t had

common with that ancestor than its name, and even that was tampered

with from time to time. Cover , classi

and cesignators for Corens a

) Ily used, and disavpea
with disconcerting frequency. To moderate the cornfusion that would

surely arise were names either introduced witho:

as they occurred, it is acdvisable

cesignators and

itias,

All ef the many model variations of Coron

a2 fell

basically into

three fundamental version

s and two payload variants., The first Corona

was 2 single-cam

e

0Q

Tz, single-reccve:y-capsuie System,; the second a

single-capsule, dual

@& -Camera stereo system; and the thir

<

capsule, dual-camera stereo System. With three e:

<Ceptions, all versio

al

dual-recovery

ns
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and models carried the Corona name, either alone or as a prefix.
;
Those exceptions were transitory; Mural, Argon, and Lanyard,

each discussed below.

.Between April 1961 and 24 January 1962, the name Mural was
used to identify the original stereo-camera variant of Corona. During
that brief period, program managers proceeded on the assﬁmption

that the follow=-on to the original single-camera program would occupy

its own security compartment and needed to be segregated from its
pr.edecessor. The possibility that Mural might be developed and
operated by the Air Force, with only peripheral CIA participation,

was a factor, but at the time there was considerable worry that associa-

tion of Corona nomenclature with what was then represented to be the
scientific-satellite '""Discoverer' program would compromise U.S.
credibi‘lity. The U-2 embarrassment of May 1960 could rnot be easily
forgotten. In any event, as Mural moved toward operational readiness

| it became increasingly apparent that any effort to disguise its ancestry

was certain to be futile, and in January 1962 Mural was merged into
the existing Corona security package.

Before Mural appeared, three difierent camera configurations

were flown under the Ccrona nomenclature: "C, " "C', " and "C'"". "

N

17017-74
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The names all derived irom the informal but common practice of

b

corversationally referring to Corona by its initial, The firs: improv

ment of the original camera, "C, " was known as C' --"C-prime" in

i

cenversation. Proposals for C" and C'" ("C-double-prime' and

"C-triple-prime') cameras appeared in 1959 and 1960, the firsta

e
ne

Fairchild Camera and Instrument Corporation (FCIC) design, the

)

latter advocated by Itek (which had manufacture ed and done most of

the design for the original C and the C! cameras). Itek's C'""' proposal

(=] L

found acceptance; C' disappeared,

After Mural (which curing 1962 2nd most of 1963 was called

Corona-Murzal and Corcna-M to disti inguish it irom the precdecessor
C'and C''" models), there appeared proposals for a cdual-recovery-
capsule version of Corona. It first was krown as Murzal-7 and was

5 .
transiently called M~ (for Mural-squared)--which ied to some later

coniusion with the Mural-2 or M-2 nomenclature us ad to identiiv an

£ -

early concept of what later became the Corona J-4 proposal. Mural-J

eventually became Corona-J . With the appearance but non-acceptance
ddelinddbaited

Both Itek and Fairchild proposed C'" designs; as noted later, Fairchild's
design was more attractive. The C' proposal was also known, briefly,

as C-ol,. -

v
N
N

In fact, Vlrtually nobody actlve in the M-2 evaluation remembered

the earlier appearance of M Historians and file clerks were the
principal victims of the confusion.

xi | {
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of a proposal for a modest improvement of Corona-J under the informal

H

designator Corona J-2, the original of the cual-czpsule systems was

et

N

called Corona J-1, a designation that became meaningful rather th

symbolic upon adoption of the modifications that distinguished the last

< b

operational Corona variant, Corona j-3. Corona J-4 proposals appeared

intervals

in various guises and under several transitory identifiers a

between 1962 and 1969, but the term had no officizl standing.

j One of the payload variants was the mapping camer

n
a
H
(@]
Q
gl
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2

called Argon, but also sometimes identified as Corona-A . [t was
compartmented separately from Corona until 19635, nominally because

it difiered from the basic Coronz reconnaissance satsliiie in detail

and function, but azlso because it had Army rather than Air Force
or CIA funds sponsorshig.
Ir addition to the mono, sterec, and mapping camera systems

flown under Corona bylines, yet anot:

t
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known by the code name Lanvard, used Corcnz hardware as its founda-

F b -

tion. Lanyard, an adaptation of @ camera originally developec as par

ct

of the Samos E-5 program, was carried forward until its October 1903

) vancellation partly as a backup for the 5ystern and partly as &
) candidate replacement for Corona, although it would have ill-servec

' e either role. Sometimes identified as Corona-L1, the Lanvard sterec

system embodied an accommodation cf various Coronz camersa

W
b
I

i : [ hror7-m3
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subsystems to re-engineered Samos E-5 optics; it utllxzec a modifica-
tion of the Thor-Agena booster-spacecraft combination developecd fox
, of : g
Corona and the Corona film recovery system.,
Lorore —_—

Although codeword nomenclature was invariably used for Coronz

variants within what became the security system, =z

great many classified and unclassified designators were emcloved over

orcna mocels and variants

[
1
bms
-

ceza

O

he vears to identify the several

(80}

t

with people not cognizant of the program's real purpose. 'Discoverer!

ram designator; it disappezred frcm

U9

was the first unclassified pro

official use in 1962 but, like "'Samos,

once the launch, orbit oper

ncerninally tested in Discov:

missions became the rule rather than the exception, 1t was increasingly
difficult to maintain the credibility of such a fiction. Pacification of

the scientific community became particularly awkward. Tco manv

scientists wanted to know when Discoverer would begin carrying their

rious bulky and weighty scientific experiments, as had rather vaguely

st when they would'begin receiving

(44
n

been suggested in 1958, or at !

102 T : BELHER

)




frophysical data presumably being col-

some of the biological and a

that Discoverer was a scientific and engineering tesearch vehicle was

rapidly losing its appezl as 2 cover story. It was thereiore azbandonec.

Discoverer XXX VII, launched on 13 January 1Gc2, ~was the last Corona

to carry the name. It was also the last mono (C'") camerz mission.

All later Corona cperati were casually announced &s ""Department

ks

0]
s}
0

guantities of scientifically interesting
too tended to distrac: atiention earlier focused on Discoverer.
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Program and ProgramDvere also applied to Corona . Inl1939 an

1960, it was briefly known as "Program IL4, ' and Argon as ""Program

In the separate TALENT-KEYHOLE security category (cdvering the

product of satellite reconnaissance operations), the code KH-4 was

he
1

used to identify Corona-Mural mission products. Other KH codes,

Xiv

lected by way of Discoverer missions. By late 1962, the representation




including KH-1, KH-2, and Ki-3, identified predecessor products

3

o vz
32

4

C', and C'"" cameras, respectively.

it

of the €, &

ndividual mission numbers were also usec 1n series that

readily identified Corona operations to most cognizant reconnaissance

program participants. Mission numbers in one of four series identified
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Discoverer 1V) and continued through 9068A (the last Argen flight). It

1

included all Corona operaticns through the enc of the Coronza-M series

as well as all flights with Arceon camerzs., The seconc mission number

for Corona J-3 operaticns, began with 110l and continued througn 1117
the final Corona prograrm flight ¢f May 1$72, Lanvsrd cperaticns wers

Numbered source citations are consolidated zt the end of each section.
KH-1 zpplied only to mission 9009, the only successiul operzation to
use the original Fairchild-Itek camera system; KH-2 zpplied to the
products of missions 9013, 9017, 2nd 9019, all of the successiul C'
missions; the KHE-3 designator covered the products of all Coronz C'"
operations; KH-4 applied to Corona-M misslon products; KH-4A
’ and KFH-4B terminology

products resulted from Corona J-! operations;
. b . . e —— A ———— . .
applied to the products ot Corona J-3 missions.
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The 900C, 100C, znc 1100 mission numbers ocverlapped and within
series were not necsssarily used seguentizally, by launch date., Scme
additional cdisorder in 3000-series program records occurrec because

of the irregular use of the sufiix letter "A' to identily Arcon operations,

and because in formal program records some missicn numbers appearec
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twice, both with and without the suiiix. (The mission num
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generic. Where necessary, the subset identifiers C, C', C'", Mural,
Corona-M, Coronza-J or Corona J-1, and Corona J-3 are used to single
i
out specific elements of the overzll program. As zppropriate, missions
1

are identified by mission number and date of launch. That practice has

peen followed in the interests of clarity even if the source doccuments

The mixup was in recorcd keeping, not in rezl designation. Theres was
only one mission 2014, and’'it did carry an Argon camera. It should
have been entered, in zll cases, as §0l14A.

.
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actually refer to "Program IIA, " "PrOgraml:lzr scme other of
L« A

the manv transient identifiers used in 14 years of Corona activity,
I 1993 0 - bl .

rgon operations were not really part of the Corona program
but generally were treated as such because of equipment and opersz-

tional similarities. To perform its cartographic lunction, Argon

flew much higher than Corona and used a2 much shorter (3-inches

focal length) lens and & different camera mechanism, bur in most
outward respects it was indistinguishable from z Corona-C or C',

Between 1961 and the end of 1964, 13 Argon launches were attempiec.

Sitx missions were accounted successful in some degree, and the

remainder fzlures. Notably, six of the firs: seven mission attemzis

failed, but only one ifzilure occurred {on 26 April 1G83) in six launche.

S— |
R |

o]

during the last two vears of Argon operztions. Miszsion numbers,

included in the original Corona series, were G0l42 QQl4A Golga

0204, G0344, S0424, G0464A, 90354

1

The several Samos photographic recornaissance systems

proposed or developed at intervals between 1935 and 1963 are discussecd

.~

in Volume II. They are occasionally mentioned in connection with

These mission numbers were for Argon missions and should not be
counted in any Corona accounting, although summaries written in
1968 and after frequently ignored that circumstance, most people
having by ther forgotien about Argon,

N

(5




confusion, it seems

E-1, E-2,

tive to Argon,
————

flown with Coronz.

valueless,

-

The development of

described in Volum

weather satellites,

' : References
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Corona development in“the chapter® that follow.
"E' designators followed by a number,
and E-3 were readout satellites,
passed the preliminary cevelopment stage.
made them functionally cbsolete.
built

development of 2 mapping capability in stellar-indexing cameras firs

search system complementing

reconnaissance satellite cevelopment of the

: as photo-reconnaissance capability, but only in jes:,

TOP S

T
In orcer to avoid

necessary to identify them here. All carried

wm

as E-1l and E-35, (There were

"A," "B, " and other designators, but not in the photo satellite series.)

E-]l was built anc flew

once; E-2 was constructed but cancelled before fiving, and £-3 never

The zppearan

E-4 was

2

but never flown, and made obsolers with the

(23

E-5"was to be z surveillance svsterm and E-6

|

tne P-35 weather reconnaissance

e II. It had what could be technically described
So with NASA's

chiefiv Tiros.

to other reconnaissance programs are self-ekplanatory.

xviii
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Structure and Setting

e

Basic modes of conducting the Coronaprogram were established

nor bocoster and

(4]

, Lo - atly ter. Tr
by 1961 and did not change greatly thereafter. Th

A gena spacecrait used in all Corona operations were procured and

launched 'in the white' and were funded under ordinary Air Force

budoets. (The Army fundecd most of Argen.) Thor and Agena research

(O

and development programs were funded ancd concucted 'in the white, "
1. LR

c¢eveloped and procurec covertly, "in the tlack, " mostly with special

cover:i cperaticn in & secure Ifzcility
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a: Vandenberg Alr Force Base. Mission ceonirel and recovery operations

i were covert. bviously, complete concezlmen:t was imoossible tecause
:’
missile launches, radio transmissions, and extsnsive aircraft operailons

could not be wholly curtained from public observation. Their purposes
could be disguised, however, and for the most part were, for more than

a decade. Recovery operations recaivecd cccasional and unwanted

security procedures were developed zs one of the offishoots
of the Corona program. All the available ewvidence indicztes that they

were entirely adequate,
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attention, but once U.S. satellite launches had become commonplace

wEGCAY -5 e)

1

there was surprisingly slight public interest in the possible reconnais-
sance missions of those identified as '"DoD launches."

Occasionally, of course, there were embarrassing trespasses

on Corona security. In April 196l, for instance, the Sazn Francisco

B AL B ) ) ﬂ

Examiner , in commenting on some testimony before a2 Senate committes

concerning the need for a B-70 strike reconnaissance aircraft, observec

[>T

that "amazing intelligence work . . . by the cameras of the Discoverer

Bmaaistls

satellite . . ." had not overcome the neec for manned systems. Not

quite a year later the London Daily Mirrcr credited Discoverer with 1
having ''recently' brought back reconnaissance photograzns of Russiz,
3
]
But these were speculative items. Perhaps the most dlstursing of 3

early security leaks was a column by Joseph Alscp that appeared in 3
{
the New York Herzld-Tribune (and cther papers) in Decamber 1963,
_. Alsop, who characterized himself as Richard Eisseil's " i
“ briefly summ'arized‘ much of the early history of Corona, mentioning 3
Ivigjor General O, J. Ritland's involvement and identifying August 1800

as the date on which the U.S, {first recovered photograpnic evidence

f

that no Soviet intercontinental missiles were yet emplaced. He

o

As detailed in Chapter I, Bissell and Ritland were indeed responsible
for much of the-program's success, ancd August 1960 was the key date.
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credited Bissell's enterprise with having led to 2 major change in the
strategic posture of the United States.” But again there were no indi-

cations of lasting damage, and Coronz went on much as before.

The management of the several phases and aspects of the Coronz

program varied from time to time. The originzl Corona program weas

to the Central Intelligence Agency but most to the Air Force Ballistic

=

w

Missile Center (of the Air Research and Develoopment Command) or its

organizational descendents. The CIA role was initially confined "almos:

exclusively' to "top-level generz! suppors, contracting ssrvices, anc

security fac

and configu

ties of CIA field and headguarters representatives, many of whom
Air Force ofiicers on detached ssrvics., Batwean 1263 and 1966 the

question of Corona management responsibility was an open issue thas

freguently caused friction betweer the CIA and the Director of the

oo

National Reconnaissance Office., It did not tecome regularized again

until the approval of development in April 1966 finally relegated
Coronz to the status of a terminal system largely managed by the
Special Projects Office in Los Angeles.

The involved and disputive questicn of NRO authorities and responsi-

discussed elsewhere in this history.
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. -. - .
Argon management generally resembled that of Corona except
# .
that the Director of Defense Research and Engineering (DDR&E) was
a member of the configuration control board and exercised considerable

] authority in the decision process. Lanyard was managec by @ program

office reporting to the Directorate of Special Projects, the West Coast

operating arm of the National Reconnaissance Office.
Contractual arrangements were as varied, and frequently as
controversial, as were program management responsibilities. The

) precursor Corona camera was designed by Professor Walter Levison

of Boston University (later a founder of Itek), under contract to the CILA.

Its technological antecedents stemmed from the earlier development of

= camera for the U-2 and the still earlier Genetrix camera used in
free balloon reconnaissance of the Soviet Union in the mid-1950s. The
CIA originally expected Fairchild Camera to design and produce the

C camera, but Bissell's judgment anc USIB (United Stzates Intelligence
= juag g

TN LGN

Board) and CIA preferences causecd liek to become the camera system

designer, and Fairchild a subcomponent designer and manufacturing

subcontractor {later an associate contractor). Fairchild participation
largely vanished with the 1960 decision to adopt the Itek-designed C'"
camera rather than the C' version Fairchild favored. Lockheed

performed the spacecraft-camera integration work under contract

to the CIA.
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Wwith the aooearance of Corona-Mural, the ezrlier and less

arrangement became a tightly structured contractual relatiorn-

formal

hip Lockheed performed sysiem engineering and technical direction
ship. _ ) g g

c.nctions under the nominal cognizance of the Directorate cf Special
function g .

Projects but under the contractuzl control of the CIA. Itek was an
) -

associate contractor rather than z subcontractor to Lockheed. So

was General Electric, meanufacturer of the reentry capsule and

-

associated subsystems. As late as March 196l the CIA suggested

that complete responsibility for Corona-Mural should be transferred

from the CIA to the NRO. Dr. J. V. Charyk, then Director of the NRC,

concluded that Corona would phase out shortly, being replaced by ths

bility for Lanvaerd was azssigned tc the NRQO, to be exercized by the
Directorate of Specizal Projects, The substitution of the Aerospace
Corporation for Lockheed as system engineering and technical

cirection contractor for Corona was proposed as early azs 1962 but

remained an issue between the CIA and the NRO through 1965,

=
Thor launch vehicles were purchzsed under an open ceontract between
3 Douglas and the Air Force.

xXxiil
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The 19%6 resolution of Corona management controversies made
the Director of Special Projects, NRO, system program director for

Corona with authority over system anc subsystem cevelopment anc

with authority to create a unitary System Program Office to manage
details of the program. The Director of Reconnaissance, CIA, con-
trolled and supervised development and production of the payloac (ther
Corona-J ) but reported directly to the Director, NRO (as dic the

. : )
Director of Special Projects, NRO).
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NOTES ON SOURCES

NPIC Teclﬁnicai Fublication NPIC/TP-1/62, "Modifica: orn of

1

1. . . - -
KE-4 Keyhole Camera Svystem, "' Feb 62; NPIC/ I=-2/067, "The
KH-4A Camerz Svstems, " Mzar 67; NPIC/TE-17/63, .., . Ko-22 L
1 June 63.

> See NRP Satellite Launch History, a printout of stored catz on
Aroon, Corona,! , @and Lanyard programs undated at
—eo-ular intervals. The copy cited here was current through

Oct 72. Argoun is treated in greater detzail els ewhere in this

(U8}

San Francisco Examiner, 15 Apr 61, p 18; London Daily Mirror,
5 Mar 62; New York Herald-Tribune, 23 Dec 63, J. Alsop celumr,

4. Memo, A.FKE. Flax, DNRO, to C. Vance, D/
subj: Reactions to Proposzal on New Generzal \
summary notes by J.V. Charyk, DNRO, 1962, in NRO files,
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0339, CIA to LtCol C.1. Battie, Coron
5208, CI& to MGen 5. E. G ;
223, LMSD to BMD, 6 Mav 60; mez 3

tc MajGen O.J. Ritland, BMD, 1¢ Sep 60; ms
CLA to Battle, 22 Mar and & Apr ol MFR, LtCo
SF, 25 May 6l; MFR, Worthmar, 21 Mar 61;
memo, Charyk to D/Dir, Res, CLA, 2 Apr 62, no subj, and
D/Dir, Res, CL2 to Charyk, 5 Apr 62; draf: study, "NRO Functions
and Responsibilities, " prep by NRO staff, 22 Nowv 6l, all in SAF3™
and NRO files., See also, memo, Flax to Vance, 25 Apr 66;
memo, Flax to Dir/Recce, CIA, 22 Jun 66, subj: CORONA
Management of NRO/NRP Problems, prep by Worthman, Dir,
Plans and Policy, NRO Staff, 1 Sep 69, in NRO files. The 1964~
1965 period has beer extensively treated in Vol V, which should

be consulted.
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o. Memo, Flax to Dir/Recce, CIA, and Dir/SP, SAF
msg 7763, Hec CLA to Corona progrm ofc, 10 May 66, both
ir NRO files.
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As early as May 1946, Project

the Army Alr Forces the advisability of developing & satellite and--in

03

cuznh nothing userfu!l

it for reconrizissance. Alt

(§19]

one application--usin

10

emerged from the resulting discussions--the Army and Navy differed

.

sharply on who should have responsibility for space vzhicles--RAND.

renewed the suggestion again in February 194

n
year, following creatior of an independent United S:ztes Alr Force,
service specialists at Wright Fleld had encorsed the z2neral thesis.

Principally because no money was available for such an undertaking,

me than a

O

nothing more ventures

immediately authorized. However, at the urging ¢l Wright Flield's

Engineering Division, which was concerned by the possibility that the

7
i
!
;
1

Navy might actually construct and lzunch a smeall szzsilits, the Air
Force early in January 1946 formally staked 2 token clzim to respensi-

bility for all space vehicles. Largely because thev :

1t

Progenitor of The Rand Corporazation, but then a spec:ial-element of
the Douglas Aircraft Corporation.
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components as a television system and an atlitude sensing devicCe,
botn vital to any later reconnaissance satellite. In April 1931, RAND
officially defined the techrical and engineering characteristics of such

133

a satellite, proposing television transmission of photographs to ground

stations. Over the next twe years, six individual contractors conducted

-

and subsystems. Concurrently, the Atomic Energy Commission--at

the urging of the Air Force--began work on small awiiliary power

In May 1933, Air rorce heacquariars mace the 2Air Research

. and Development Command responsible for management of the recon-

i urged that commeanc to begin

% 1 dcvelopment.. Receptive project ciiicers in the command headquarters
’ had by Janu.ar\; 1924 succeeded in transforming RAND's

Feedback' propesal into @ tentative develcocpment called the ""Advanced
Reconnaissance System--Weapon System 117L." In z finzl summary

report of March 1954, RAND recommended that the Air Force under-

take ''the earliest possible completion and use of an efiicient satellite
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reconnalssance vehicle" as a2 matter of "vital strategic interes: 1o
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the United States.'" QOrn 27 November 16

[w

Systern management responsibility was initizlly assignec t¢

custody to its Western Development Division, created about = vear

]

earlier to manage the revitalized ballistic missile deve

close relationshio between the satellite and its proscective bocster

the Atlas mis sile, c'ni.e:'_iy Prompzisd thes cecision,
The first complete developmen: plan for 2 rsconnaissance
satellite, proposing full overaticnal Carability by the thi=g guarter
0f 1963, appeared on 2 Aporil 1956, (4 plan for an Vinterim satelliits
With 'scientific' applications hac Cesh presared in January,) EZxciuvsive
-

o]
b,
(o)

acilities, developmeht COSt was estimatad azﬁ Thne

Iirst year of system work, fiscal 1937, would reguire

fu
48

il

"Over the prececing 10 vears hac teen expended on th
- - - ’ -

program, including RAND studies and z]! cOomponent cevelopments,

For obvious reasons, progress had been agonizingly slow. Witk
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approval of the development plan (24 July 1950) and issuance of a

confirming development directive (3 August 1956), the financial

stringency seemed to be passing, but the initial funds allocation for

(93]

fiscal 1957, when it appeared, totaled ornly

Nevertheless, Western Development Division on 29 October

1056 issued a letter contract to Lockheed Aircraft Corporation which

<

made that firm the prime contractor fcr W3 l17L. Design stucles nad

originally beern solicited in December 1954, when Wright Air Develop-

suppressed. (Only one had actually tesn mailed and 1t was recovereg,

Bell Telephone Laboratories, Clen L. Mariin Comparny, anc RCA
recelve bid invitations.

Bell declined to participate. ne Air Force funded design

8}

studies by the other three, the trio of proposals being received by

Western Development Division in March 195¢, after transfer of program

authority from Wright Field. A selection board (which included as

1=
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embers Lieutenant Colonels W, G, King and v, M, Genez, botr
r— - dd

mwi

. : minent roles in satellite
later to play very prominent ro satellit
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, zl highest ancd in 2 20 Maw=rh 1G22 i u C e
Lockheed's proposal highest and in 2z 20 March 1936 repor: urgec use

of a strip camera for the photography, iavoring that over - pannin
i a Lt * = - ~ -

camera because of simpler lens design, the rela:iv

(.
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1"‘

shutter simplicity, and 2 less complex film transport system. The

lav from March to October in letting 2 contract had been Caused o

¢

d

funds shortages; even after the award to Lockheed, work hac to pe

4

conducted at about one-tenth the planned rate.

el

,_
<
™
>
.
0
s
I
i

award by ruling that nesither MOCX~-UDS nor experimarntal

peace' theme that had become 2 credo of United States pelicy 1n 1833

arc by the concurren: emphasis on cutting all "non-c-itical" funds cu:

of the defense budget,

After futilely atiempting to Te-interpret secretarial directives

N

to the advantage of the WS 1171 program, Major General B, A, Schriever

3y
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Western Development Division commander, concentratecd or ar

eliort to secure further incremsnts of fiscal 1957 funds.

request was scaled down to

s released enough monev tu

five months later, Air Force rheacguarter
bring the available fiscal 1957 funds total to[
De

Schriever thern introduceZ the Suggestion that WS 1171

emploved as & '""backup' to the zaltering Vanguard sci

Propoesals

It brought no relief,

and the quixotic ''space for peace' homily that so facinated the natiorzl

ministration. Quarles was not actively hostile to the satellite

o
n.

lews about reliability

gram as such, but he had developed strong v

praQ
and using low-risk technology anc he took very sericusly the adminisiration’
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mmitment to eliminats © -critica ief
commitment to eliminats "non-critical" derense expenditure

1]

.:hnology to be embodied in the 1171 satellite wa largel
lite gely unorover,

no satellite had ever beer orbited, and little was known cf probl
: 1 CI pr 2ams

o+
o
'Y
-
3
-
19
o}
Il
v
H
b
n
48
-
,
n
3
<
©
v
o
o
t
-
(¢
n
Ui
)
"
-
b—-
O
w
7]
(19
3
<
-
a1
o]
8]
3!
M
1
-t
—
«
o]
a1
&
n
o
ot
83
s

neec for satellite overflight ge z]
riiig: enerzlly acknowledgeﬂ‘ To bud
& > ; G. O budge:* -
.conscious pragmatists, therefore, the entire thesis of sarallis
1T 1es I satellite

i such ros : o .
=+ Stch reasoning Quaries founcd amople

L]
149
(9]
@]
o]
o]
[st]
ro
in
wn
fu
o
(8]
(v
n
17
T
[¢8
N
m
s 1
n
e
-

1 ~d -~ ‘ S Ly I rerusegl G rov tha sStar: P a v™anr
15t catior fO‘ }I-D st boo 1 < apO- 18 val't Ci &2 sanCa il
us S
elOp i L ras o < . basaddy [=3 ~
f aev s i OO_-aI... EAe VW& s 10T
I ent 8] 2 I < tla - 7 to l el
b4 LOW rela iV \

low-cost studies to pr i {
1e proceec--but fur: !
T but further he would not gc. The fzct

9]
[
(9]
]
—
o))
“t
¢
5]
t
83
o
ot
<
[¢7)
fu
e
<
<
@]
=
o)
9]
n
[31)
£
]
{3
ct
9]
1y
iQ
O
<
4]
8]
8]
v
3]
4]
»
ct
ot
o]
1o}
O
n
ct
e
(o]
o]
[4¥]
g
v
W
3
or
142}

UeS[-OAI, inst C pY 1993 Sl - B - - =
g Structing }115 lllL pI ogcra Chie (:Olo e I: C: (DQE o]
i o &

- .

conduct an exhaustive study of the basic problem. "
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The difficulty was no: & Simple one. In many respec
: . In many pects

stemmed from the mid-1053 doric: ; ) i
18535 cecision that the United States would
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sut that such participatiorn woulc be limited to non-military "narcdware.
Whatever its merits, and the adml iistration judgecd tha:

-elations benefits woulcd be considerable, the policy eifzctively

uncertainty about the legality of satzllite operations uncar internaticnal
law. So long as policy makers in the national mili

Gdoubted the technical feasibility o satellite operations, there was no

soint to considering how space vericles were afiaciac DY T@ssage ovarl
national borders. Even wnen technical feasibility was concedec, ing

sions academic. It is not surprising, thereiore, tnat concern for the
s ircm saialllie ODEIaEtlOns

-
e}
o]
"
3
e}
0
ot

a few specialists in interrational law. With minor exceptl

cecretariat-level policy makers considered the entire subject to be &

preposterous waste of time and money. I

S

evertheless, the introduction

of paramilitary vehicles into space, particularly if they were to have 2

known reconnaissance capability, ran counter to tne instincts of the

tate Department 2nd hence of the administration.
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Both the RAND Corporation and the Air

Force hac researched

the question of space flight and in

but there was no evidence that such iindings as emerged influencec

decisions on either the Advanced Reconnaissance System Gevelopmer
or on the Internationszl!l Geophysical Yez

lear satellite program. Wher

WS 1171 was finally approved for development in 1325, the probiem was

would elapse before the first operational veh:

In July 1953

h

, &s part o
arrive at a tecnnique of arms control acceptable to the Soviet Union,

the President propesecd

poiicing international disarmam ent.

simi iar concept had
been embodied in the 1644 "Baruch Plan" for internaticnal contreol of

1 Yt [ R - N i . g 4 - S~ ira ame] PR
'in principle' and found excallen: TS280ns Icr oprosing itz azoolicario:

The traditional Scoviet+ deferenc

Guestionably a factor. Yet three months earlier, in ApTil 1955, the

Soviets had openly announced their

satellites--and had identified,"photographic equipment'' zs 2z portion of

the proposed cargo. The United States followed suit, in July 1955, with

an announcement of its own scilentific satellite

. Apart irom an
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3

i




TOP S3 ET

inconspicuoug. mention of American interest in military satellites

in 2 1948 repor: by the Secretary of the Air Force and 2 considerabls
volume of speculative writing about potential satellite applications,
nothing much had been said orn either side abou: the implications of
reconnaissance overfiights by orbiting vehicles. Frobably because
the ""mutual air reconnaissance' scheme stalled at the platitude stage,
specific vehicles were never discussed, (Both the U-2 anc 2 high-

altitude modification of the RB-57 were in development, however,)

D

One of the backgzround figures responsible for the "azerial
inspection' ploy was Richard S. Leghorn, an Eastmarn nodak official
recently returned to civilian jife after active duty service as an Air

Force colonel during the Korean call-up. As early zs January 1933,

he had publicly, if incdirectly, Suggestecd that satzilits reconnaissance

satellite reconnaissance become the Inspection mods
Both because of his work with Rodak and through kis Pentagen connec-
tions--he had served under Schriever in the Advancecd Plans Section

of the Air Force headguarters--he was familiar with W3 1171 fechnology.

Russia's obvious mistrust of the origina! Tisenhower inspection

proposal convinced Leghorn that negotiating a mutualiv acceptable

17017-74 10
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tion agreement with the Soviets would be "virtually impossible. "

inspec
a2 respeciable level and

(=3

that WS 117L would be funded at

Assuming
1d lead to an operationally eligible reconnzissance satellite

thus wou
1I7L ¢cr 2 st

by 1056-1960, Leghorn suggested that the WS 1
356G

wn

be used for covert overflights of the Soviet land mas

<

he updated his earlier paper and sent 2 copy to Schri

[

commander oI th

Overflight, whether covert, overt in the

e Western Development Divisicn.

(4]

[SECRY

of Soviet prot

y

tes. Like espionage,

seldon isdzed, In
P oseaz-tine with

™

ad

4]

instances had be

Literally huncreds or

frequent causes of a

.
1
3

Incider s involving both Russian an

late 1930s.
es of both the iron and bamboo curtains

Iin

ey

nQ

were common (o the

during the late 1940s. Neither sice ever admitted

of aerizal esplonage, bul its existence was indisputable.
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The near impossibility that the United States could ever moun:

ez surprise attack mace that nation more dependent than the Soviet

L2

Urnion on overilight-cerived iniormation for warning of possibly

hostile concentrations. The Soviets did not accept the validity of

that reasoning, but it nonetheless remained an element of United Sta.tesb
, of cou‘rse,

military readiness. The principal advantage of overiligh

se obtazinable and,

&
(8]
[¢]
y—

would be to provide targeting information nowhe

under favorable conditions, to furnish at least az low-grade warning of

Alrcraft range limitations and their vulnerzitility to convention

fu

cf border-to-border passes was provided by 2 succession of balloon
overflights that finally ended in February 193¢ after four vears of

surprising success. The program (Cenetrix) had pe2n conducted under

cover of an upper-atmosphere research project nomirnally managed by
the Air Force Cambridge Research Center. Over the several years
of its existence, Genetrix employed a variety of cameras and produced

a wealth of informaztion on such diverse subjects as precise altitude

control of balloons during long periods and technigues of Tecovering
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parachutec‘ camerz capsules by air catch. Although the United Siztes

consistently deniec an overilight intention, the efior:t was ostensiziy

canceled because of the violence of Russian protests (which were
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heizhtened by use of similar balloon

deep behind the iron curtain).

In actuality there were more practical reascns for halting ths

Ii

balloon operations. One factor was that about as much information
had been gathered as seemed ifeasible without risking a violent rasponse.

Another was that by late 1955 Soviet air defense forces were routinelw

destroying Genetrix balloons. Although by then the launch groun cou

have successiully operated the balloons a: altitudes above the =ez-r of

capability with a2 potential for greater selectivity and accuracy thzn tnhe

. It include

[a P
ct
(oY
[y
@)
-
3]

random-path balloon operations had begun in 195=

wing' B-57 zircraft and the still-embryonic U-2 as well as more
ambitious ultra-high-altitude winged vehicles, both manned anc unmannec

Satellite reconnaissance was not included, mostly because of contempecra:
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deiense aeparitment opinion that it was only theoretically feasible

and 2t best could not be of practical use before the mid-19c0s.
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horn's endorsement of satellite reconnaissances was oasec

t——c
(IQ

orn the thesis that an orbiting camera would be more cdiificult to disatle
than cameras carried in balloons and aircraft. He suggested alsc
tnat ar unpublicized series of successful satellite reconnaissance

flights might reasonably be followed by a discreet diplomatic approacn

tc the Soviet Union, the presentation of copies of the reconnaissance

"take, '" and a private agreement that the Soviets were Iree to reap

50

any propaganda credit they chese if they would but propcse interferand

- -— - Ty W a - -~ R R O e T~ = -t oa =

academic interest until the soring cf 1§37, Then tne Iunds crisis
. ~—n PR - o o £ - = vt - - ~ o

the increasing frustirations of the ''space for Deace' czicnphrase,

a,g:t"v' 5

Quarles! insistence on more stucies and less hardware, and general
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defense department hostility to "'space

During the immediate pre-Sputnik months of 1957, 2 considerable
quantity of Air Force time was devoted to reprogr a“.ming all space-

1ated projects to obscure any connotation of space flight interest

n P

ubborn project officers and staii planners careifullv constructec

o




anci Oder to consider, all conceivable alternatives to the "normal"
development éyclé they had been pursuing.

In that milieu, Schriever in Apfil 1957 instructed Oder to
devise a policy approach that would improve the status of the Air
Force satellite program. Colonel Oder promptly began an analysis
of national policy considerations affecting the actual use of satellite
reconnaissance, an examination of security factors that would have
to be accommodated in announcing the Air Force program to the
public, and a consideration of possible scientific applications of
the WS 117L vghicle.

| Convinced of the desperate need for a device that would permit
acceleration of the satellite program--at least to the pace originally
proposed--Schriever alsb discussed his quandary in some detail with
Colonel W, A, Sheppard, Lieutenant Colonel T. Walkowicz, and
Leghorn. They were generally agreed on the seriousness of th.e
situation, but for the moment were unable to suggest an approach that
would overbear stubborn administration objections to an adequafely-

funded satellite program,

"'high altitude research" camouflage around all that could be preserved.
The alternative, Precisely defined by defense department statements
on "useless activity, "' was cancellation., A corresponding amount of
reprogramming effort was necessary in the immediate post-Sputnik
period, when ''space" suddenly became a respectable word once again.

15 , 17¢

Hande na aen ¥




.. TOP SE T

The first annual revision ¢f the WS lITL cevelopment plen

H

went forward in April, but within a matter of weeks it had become

apparent that in fiscal 1958 as in previous years the program would
. nrobably be funded at a level well below that considered acceptable

by program maragers. Discussions of money and of possible schedule

adjustments marked May and early J . The existent development
plan then called for initial launches curing 1960 and full cperational

{ status five years latsr, but that schzcdule was totally dependent on
finding money to support accelerated development cduring fiscal 1953,

In mid-June, Genera

oard of Consultants on

,.
[

i Force conduct of the program. Shortily thereafter, the increasinglv

grave firanclal crisis obliged the project office to submit a revised

development plan that incorporated arn "austere'

s a2 '‘desirable’’

Y
wn
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budget request. By late July, spending ceilings had been imposed which

1.1 . : - - . ~

{ Iimited Lockheed to 2 maximum of 1or the firs: half of the
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and to a possible total ofl for the entire vear,

fiscal year

Colonel Oder had earlier definec c.‘

informally proposed an alternate approach to Generza!l Schriever,
Ceoncluding that in some czgree the persistent funding difficulty was

tied to the administration's determination not to undertake an expe

n-

sive new program that, if it became publicly known, might ultimatelv

en chances of arriving at & satisfactory settlement with the Sovie:

,.‘
(17
wn
n

lv encorsac the alternzie DIopesal, whicn ne

ot

Union, Schriever cule

'

called '"Second Story.'

The "Second Stery' concest was built arcund th